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DB USPT f PGPBJPAB,EPAB,DWPIJDBD; PLUR-YES; OP--ADJ 

composit$5 and silica and (tyre or tire) and styrene butadiene and ^ ^ 

— aspect ratio [ab] 

L16 composit$5 and silica and (tyre or tire) and styrene butadiene and 

aspect ratio [ti] 

^ j ^ composit$5 and silica and (tyre or tire) and styrene butadiene and ^ 

aspect ratio 

L14 silica and (tyre or tire) and styrene butadiene and aspect ratio [ab] 5 L14 

L13 silica and (tyre or tire) and styrene butadiene and aspect ratio [ti] 0 L13 

L12 silica and (tyre or tire) and styrene butadiene [ti] 62 L12 

LI 1 silica and (tyre or tire) [ti] 1 787 LH 

L10 11 and (tyre or tire) 0 UO 

L9 L3 near 12 aspect ratio 1 L9 

L8 L3 nearl 1 aspect ratio 0 L8 

L7 L3 near 15 aspect ratio 1 L7 

L6 L3 near5 aspect ratio 0 L6 

L5 L3 near aspect ratio 0 L5 

L4 L3 and aspect ratio 58 L4 

L3 1-60 6595 L3 

L2 silica near aspect ratio and 1-60 0 L2 

LI silica near aspect ratio^ 1 0 LJ_ 
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Detailed Description Text (14) : 
Suitable elastomer latex fluids include both natural and synthetic elastomer latices 
and latex blends. The latex must, of course, be suitable for coagulation by the 
selected particulate filler and must be suitable for the intended purpose or 
application of the final rubber product. It will be within the ability of those skilled 
in the art to select suitable elastomer latex or a suitable blend of elastomer latices 
for use in the methods and apparatus disclosed here, given the benefit of this 
disclosure. Exemplary elastomers include, but are not limited to, rubbers, polymers 
(e.g., homopolymers , copolymers and/or terpolymers) of 1 , 3 -butadiene, styrene, 
isoprene, isobutylene, 2 , 3 -dimethyl - 1 , 3 -butadiene , acrylonitrile, ethylene, and 
propylene and the like. The elastomer may have a glass transition temperature (Tg) as 
measured by differential scanning calorimetry (DSC) ranging from about -120. degree. C. 
to about 0. degree. C. Examples include, but are not limited to, styrene -butadiene 
rubber (SBR) , natural rubber and its derivatives such as chlorinated rubber, 
polybutadiene, polyi soprene , poly (stryene-co-butadiene) and the oil extended 
derivatives of any of them. Blends of any of the foregoing may also be used. The latex 
may be in an aqueous carrier liquid. Alternatively, the liquid carrier may be a 
hydrocarbon solvent. In any event, the elastomer latex fluid must be suitable for 
controlled continuous feed at appropriate velocity, pressure and concentration into the 
mixing zone. Particular suitable synthetic rubbers include: copolymers of from about 10 
to about 70 percent by weight of styrene and from about 90 to about 3 0 percent by 
weight of butadiene such as copolymer of 19 parts styrene and 81 parts butadiene, a 
copolymer of 3 0 parts styrene and 70 parts butadiene, a copolymer of 43 parts styrene 
and 57 parts butadiene and a copolymer of 50 parts styrene and 50 parts butadiene; 
polymers and copolymers of conjugated dienes such as polybutadiene, polyisoprene, 
polychloroprene, and the like, and copolymers of such conjugated dienes with an 
ethylenic group- containing monomer copolymerizable therewith such as styrene, methyl 
styrene, chlorostyrene, acrylonitrile, 2 -vinyl -pyridine , 5 -methyl -2 -vinylpyridine , 
5-ethyl-2-vinylpyridine, 2 -methyl - 5 -vinylpyridine , alkyl -substituted acrylates, vinyl 
ketone, methyl isopropenyl ketone, methyl vinyl either, alphamethylene carboxylic acids 
and the esters and amides thereof such as acrylic acid and dialkylacrylic acid amide. 
Also suitable for use herein are copolymers of ethylene and other high alpha olefins 
such as propylene, butene-1 and pentene-1. 

Detailed Description Text (15) : 

The additional elastomer added during the dry mixing step of the wet/dry mixing method 
disclosed here can employ any elastomer or mixture of elastomers suitable to the 
intended use or application, including those listed above for use in the wet mixing 
step. In accordance with certain preferred embodiments, the elastomer latex employed in 
the wet mixing step is natural rubber latex and the additional elastomer employed in 
the dry mixing step is butadiene rubber (BR) . In such preferred embodiments, the 
butadiene rubber preferably forms the minor phase or constituent of the elastomer 
composite blend, most preferably being from 10% to 50% by weight of total elastomer in 
the elastomer composite blend. In accordance with certain other preferred embodiments, 
the elastomer latex employed in the wet mixing step is natural rubber latex and the 
additional elastomer employed in the dry mixing step is styrene -butadiene rubber (SBR) . 
In such preferred embodiments, the SBR preferably forms the major phase or constituent 
of the elastomer composite blend, most preferably being from 50% to 90% by weight of 
total elastomer in the elastomer composite blend. In accordance with certain other 
preferred embodiments, the additional elastomer is natural rubber. In accordance with 
certain other preferred embodiments, the elastomer latex employed in the wet mixing 
step is butadiene rubber latex and the additional elastomer employed in the dry mixing 
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step is SBR. In such preferred embodiments, the SBR preferably from 10% to 90% by 
weight of total elastomer in the elastomer composite blend. In accordance with certain 
other preferred embodiments, the elastomer latex employed in the wet mixing step is 
butadiene rubber latex and the additional elastomer employed in the dry mixing step is 
natural rubber. In such preferred embodiments, the natural rubber preferably is the 
minor constituent or phase of the elastomer composite blend, most preferably being from 
10% to 50% by weight of total elastomer in the elastomer composite blend. In accordance 
with certain other preferred embodiments employing butadiene rubber latex in the wet 
mixing step, the additional elastomer is additional butadiene rubber. In accordance 
with certain other preferred embodiments, the elastomer latex employed in the wet 
mixing step is SBR and the additional elastomer is butadiene rubber. In such preferred 
embodiments, the butadiene rubber preferably is from 10% to 90% by weight of total 
elastomer in the elastomer composite blend. In accordance with certain other preferred 
embodiments, the elastomer latex employed in the wet mixing step is SBR and the 
additional elastomer is natural rubber. In such preferred embodiments, the natural 
rubber preferably is the major constituent or phase, most preferably being from 50% to 
90% by weight of total elastomer in the elastomer composite blend. Certain other 
preferred embodiments SBR is employed in both the wet mixing and dry mixing steps, thus 
being essentially 100% of the elastomer in the elastomer composite blend. 

Detailed Description Text (19) : 

When a carbon black filler is used, selection of the carbon black will depend largely 
upon the intended use of the elastomer composite blend. Optionally, the carbon black 
filler can include also any material which can be slurried and fed to the mixing zone 
in accordance with the principles disclosed here. Suitable additional particulate 
fillers include, for example, conductive fillers, reinforcing fillers, fillers 
comprising short fibers {typically having an L/D aspect ratio less than 40), flakes, 
etc. Thus, exemplary particulate fillers which can be employed in producing elastomer 
masterbatch in accordance with the methods and apparatus disclosed here, are carbon 
black, fumed silica, p recipit ated silica, coated carbon black, chemically 
f unctiooriairzed""carbon _ 'Blacks , suc"E'~as'~thtJs*e having attached organic groups, and 
silicon-treated carbon black, either alone or in combination with each other. Suitable 
chemically f unctionalized carbon blacks include those disclosed in International 
Application No. PCT/US95/16194 (W09618688) , the disclosure of which is hereby 
incorporated by reference. In silicon- treated carbon black, a silicon containing 
species such as an oxide or carbide of silicon, is distributed through at least a 
portion of the carbon black aggregate as an intrinsic part of the carbon black. 
Conventional carbon blacks exist in the form of aggregates, with each aggregate 
consisting of a single phase, which is carbon. This phase may exist in the form of a 
graphitic crystallite and/or amorphous carbon, and is usually a mixture of the two 
forms. As discussed elsewhere herein, carbon black aggregates may be modified by 
depositing silicon-containing species, such as silica, on at least a portion of the 
surface of the carbon black aggregates. The result may be described as silicon-coated 
carbon blacks. The materials described herein as silicon- treated carbon blacks are not 
carbon black aggregates which have been coated or otherwise modified, but actually 
represent a different kind of aggregate. In the silicon- treated carbon blacks, the 
aggregates contain two phases. One phase is carbon, which will still be present as 
graphitic crystallite and/or amorphous carbon, while the second phase is silica (and 
possibly other silicon-containing species) . Thus, the silicon-containing species phase 
of the silicon-treated carbon black is an intrinsic part of the aggregate; it is 
distributed throughout at least a portion of the aggregate. It will be appreciated that 
the multiphase aggregates are quite different from the silica-coated carbon blacks 
mentioned above, which consist of pre-formed, single phase carbon black 

Detailed Description Text (22) : 

Selection of the particulate filler or mixture of particulate fillers will depend 
largely upon the intended use of the elastomer composite blends. As used here, 
particulate filler can include any material which can be slurried and fed to the mixing 
zone in accordance with the principles disclosed here. Suitable particulate fillers 
include, for example, conductive fillers, reinforcing fillers, fillers comprising short 
fibers (typically having an L/D aspect ratio less than 40), flakes, etc. In addition to 
the carbon black and silica-type fillers mentioned above, fillers can be formed of 
clay, glass, polymer, such as aramid fiber, etc. It will be within the ability of those 
skilled in the art to select suitable particulate fillers for use in the method and 
apparatus disclosed here given the benefit of the present disclosure, and it is 
expected that any filler suitable for use in elastomer compositions may be incorporated 
into the elastomer composites using the teachings of the present disclosure. Of course, 
blends of the various particulate fillers discussed herein may also be used 
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CLAIMS: 



16. The method of producing elastomer composite blend in accordance with claim 11 
wherein the additional particulate filler is silica . 
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